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Description 

This invention relates to a hollow blow-moulded 
bottle-shaped container of a biaxially oriented poly- 
ethylene terephthalate resin. 

A polyethylene terephthalate resin, hereinafter 
referred to as "PET”, has a variety of excellent 
properties and characteristics. In order to effec- 
tively perform the excellent properties and char- 
acteristics of the PET, a bottle-shaped container of 
the PET is substantially biaxially oriented without 
exception. 

Although the conventional hollow blow-molded 
bottle-shaped container of the biaxially oriented 
PET effectively performs a variety of properties 
and characteristics as described above, the con- 
tainer does not always sufficiently exhibit a gas 
barrier property. 

In order to supplement the insufficient gas bar- 
rier property of the bottle-shaped container of the 
PET, it has heretofore been considered necessary 
to provide a hollow blow-moulded bottle-shaped 
container of a biaxially oriented PET having a mul- 
tilayer structure layer including, in combination, a 
layer formed of a synthetic resin material having an 
excellent gas barrier property and a layer formed 
of the PET. However, the adhering strength be- 
tween the layer formed of a material having an 
excellent gas barrier property and the layer formed 
of the PET is weak or insufficient because of the 
difference of cooling shrinkage factors at the 
moulding time between the layer formed of the 
material having an excellent gas barrier property 
and the layer formed of the PET and of insufficient 
compatibility, bonding strength and reaction 

strength between the material having an excellent 
gas barrier property and the PET. Thus, the me- 
chanical strength of the bottle-shaped container is 
not only insufficient, but also gas can escape from 
the contents of the container which means, for 
example, that a carbon dioxide gas is able to 
accumulate between the layer formed of the ma- 
terial having an excellent gas barrier property and 
the intermediate layer formed of the PET. 

In other words, when a preformed injection 
moulded piece or parison is covered with a surface 
layer in which both inner and outer surfaces of an 
intermediate layer formed of a material having a 
high gas barrier property have been covered with 
the PET, the surface layer and the intermediate 
layer are generally bonded relatively strongly in the 
state of the preformed injection moulded state. 
However, when the preformed parison or piece is 
further blow-moulded to biaxially orient the prefor- 
med piece into a bottle-shaped container, the 
bonding strength between the surface layer and the 
intermediate layer becomes extremely weak due to 
the difference of the degrees of orientations be- 



weeen the surface layer and the intermediate layer 
of the bottle-shaped container. 

Accordingly, the carbon dioxide gas which has 
penetrated into the inner surface layer is readily 
5 accumulated between the inner surface layer and 
the intermediate layer as described above. In this 
manner an exfoliation between the inner surface 
layer and the intermediate layer not only occurs 
over the entire bottle-shaped container, but also the 
io body of the container tends to swell due to the 
internal pressure on the container, resulting in a 
remarkable deterioration ill the external appearance 
of the bottle-shaped container as merchandise. 

A resin material which has an excellent gas 
75 barrier property generally has a drawback in that 
the material is whitened in contact with water con- 
tents. When a gap is formed between the inner 
surface layer and the intermediate layer of the 
bottle-shaped container as described above, the 
20 intermediate layer is whitened due to the water 
contents which penetrate even in a very small 
amount into the gap formed between the inner 
surface layer and the intermediate layer, thereby 
causing a difficulty in the loss of transparency of 
25 the bottle-shaped container. 

It is known from DE-A-1 545 013 to produce 
blow-moulded articles using a mix of PET and 
xylylene-containing polyamide resin. However, this 
citation does not relate to bottle-shaped containers, 
30 nor does it deal with the leakage problem de- 
scribed above, nor does it disclose the precise mix 
of material with which the present invention is 
concerned. 

It is also known from Patent Abstracts of Ja- 
35 pan, Volume 7, No. 68 (M-201) [1213], 19th March 
1985, referring to JP-A-57 210 830 published on 
24th December 1982 to use a mixture of PET and 
xylidine group-containing polyamide in the range of 
5-30% to produce blow-moulded bottles. However, 
40 these bottles are all multi-layer bottles so that they 
suffer from the disadvantages mentioned above in 
connection with multi-layer articles. 

The present invention aims to overcome the 
disadvantages outlined above. It does so by means 
45 of the characterising feature of the single claim, 
with the preamble of the claim being based on the 
Japanese publication cited above. 

A hollow blow-moulded bottle-shaped container 
having an excellent gas barrier property of a bi- 
50 axially oriented mixture resin material without a 
multilayer structure will now be described as a 
preferred embodiment of the present invention. 

This bottle-shaped container is blow-moulded 
by a biaxial orientation with a mixture resin material 
55 which includes a PET and a xylene group-contain- 
ing polyamide resin. The mixture resin material 
contains 5 to 30% by weight of xylene group- 
containing polyamide resin to the PET. 
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The gas barrier property of the bottle-shaped 
container thus produced is obtained by the opera- 
tion of the xylene group-containing polyamide resin 
mixed at the ratio of 5 to 30% by weight to the 
PET. The higher the mixture ratio of the xylene 5 
group-containing polyamide resin to the PET is in 
this range, the higher the gas barrier property of 
the bottle-shaped container becomes. 

This xylene group-containing polyamide resin 
is one of the synthetic resin materials having the 
highest gas barrier property, has an excellent phys- 
ical property in maintaining resistance against the 
contents contained in the bottle-shaped container, 
and has another physical property similar to that of 
the PET at the moulding temperature. 

If the mixture ratio of the xylene group-contain- 
ing polyamide resin is, however, excessively high 
such as greater than 30% by weight to the PET, 
the wall structure of the bottle-shaped container 
becomes a laminated foil structure, thereby caus- 
ing a trend of occurring an exfoliation between the 
foil layers of the bottle-shaped container. Thus, the 
mechanical strength such as the wear resistance 
and the internal pressure resistance against the 
contents contained in the container abruptly dete- 
riorate, and the mouldability of the bottle-shaped 
container is substantially aggravated. 

Therefore, when a bottle-shaped container in 
which a liquid is hermetically contained and not so 
required for a high gas barrier property is blow- 
moulded, it is preferred to mould the bottle-shaped 
container with a mixture resin material which is 
mixed with approx. 5 to 10% by weight of the 
xylene group-containing polyamide resin to the 
PET. On the other hand, when a bottle-shaped 
container in which the liquid contained in the con- 
tainer requires a high gas barrier property is blow- 
moulded, it is preferred to mould the bottle-shaped 
container with a mixture resin material which is 
mixed with the xylene group-containing polyamide 
resin of as high as possible wjthin 30% by weight 
to the PET in the degree for not deteriorating the 
mechanical strength of the wall of the bottle- 
shaped container to be blow-moulded. 

An example of the measured values relative to 
the gas barrier property of the bottle-shaped con- 
tainer will be listed below. 

When a bottle-shaped container having 
0.45mm of wall thickness of the body is moulded 
only with 37g of the PET, the penetrated quantity 
of oxygen through the bottle-shaped container was 
0.0180 cc per day. When a bottle-shaped container 
thus moulded with a mixture resin material which 
was mixed with 20% by weight of xylene group- 
containing polyamide resin to the PET, the pene- 
trated quantity of oxygen through the bottle-shaped 
container was 0.0001 cc per day. It was clear that 
the bottle-shaped container moulded only with the 



mixture resin material which was thus mixed with 
the xylene group-containing polyamide resin exhib- 
ited a very high gas barrier property. 

When the penetrated quantities of carbon diox- 
ide gas of both the bottle-shaped containers thus 
moulded were measured under the pressurized 
state with the conditions of the same bottle-shaped 
containers only with the PET and with the mixture 
resin material as above, the amount of carbon 
io dioxide gas in the bottle-shaped container was re- 
duced by 23.3% in the case that the bottle-shaped 
container moulded only with the PET was allowed 
\o stand for 60 days at 4 • C being the temperature 
of the atmosphere. On the other hand, the amount 
75 of carbon dioxide gas in the bottle-shaped con- 
tainer was reduced only by 14.8% in the case that 
the bottle-shaped container moulded with the mix- 
ture resin material which contains 20% by weight 
of xylene group-containing polyamide resin to the 
20 PET in the case that the bottle-shaped container 
thus moulded was allowed to stand for 60 days at 
4 • C of the atmosphere. 

From the above experiments, it became clear 
that the bottle-shaped container thus moulded with 
25 the above mixture resin material provided a high 
gas barrier property even to the carbon dioxide gas 
in the bottle-shaped container. 

With respect to the reasons that the bottle- 
shaped container of the invention thus moulded 
30 exhibits a high gas barrier property as described 
above, a variety of factors can be considered as 
follows: From the fact that, when the mixture ratio 
of the xylene group-containing polyamide resin to 
the PET is excessively increased, it is considered 
35 that the wall structure of the bottle-shaped con- 
tainer thus moulded is progressively converted into 
a laminated foil structure so that an exfoliation 
between the laminated foils tends to occur, the 
xylene group-containing polyamide resin mixed 
40 with the PET acts to arrange the molecular array of 
the PET in laminar foils and to strengthen the 
bonding between the molecules of the PET forming 
the respective foils, thereby forming the wall struc- 
ture of the bottle-shaped container in a laminar 
45 structure, with the result that the high gas barrier 
property can be performed. 

As described above, the xylene group-contain- 
ing polyamide resin serves to arrange the mol- 
ecules of the PET in a laminar state and to 
so strengthen the bonding between the molecules of 
the PET, but to also weaken the bonding strength 
between the molecules forming the respective foils 
and hence the molecules between the foils. Ac- 
cordingly, when the mixture ratio of the xylene 
55 group-containing polyamide resin is excessively 
large, an exfoliation between the foils of the bottle- 
shaped container tends to occur, thereby reducing 
the mechanical strength of the bottle-shaped con- 
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tainer, and since the respective layers of the bottle- 
shaped container are moulded along the orienting 
direction of the blow-molding, the mouldability of 
the bottle-shaped container is aggravated. 

Claims 

1- A hollow blow-moulded bottle-shaped container 
comprising a layer of a biaxially oriented mix- 
ture resin material composed of (a) a polyeth- 
ylene terephthalate resin and (b) a xylene 
group-containing polyamide resin which is 
present in an amount of 5 to 30% weight with 
respect to the polyethylene terephthalate resin, 
characterised in that the container is of single- 
layer one-piece construction so that it is made 
entirely of the biaxially oriented mixture resin 
material indicated above. 

Patentanspruche 

1. Hohler blasgeformter, flaschenformiger Behal- 
ter, der eine Schicht einer biaxial ausgerichte- 
ten Mischung eines Harzmaterials aus (a) ei- 
nem Polyethylenterephthalatharz und (b) ei- 
nem Xylolgruppen enthaltenden Polyamidharz, 
das in einer Menge von 5 bis 30 Gew.%, 
bezogen auf das Polyethylenterephthalatharz 
vorliegt, umfasst, dadurch gekennzelchnet, 
dass der Behalter aus einer Schicht in einem 
Stock aufgebaut ist, so dass er vollstandig aus 
der oben angefUhrten biaxial ausgerichteten 
Mischung eines Harzmaterials besteht. 

Revendications 

1. Recipient creux en forme de bouteille, mould 
par soufflage, comportant une couche d’un 
melange de resines & orientation biaxiale, 
composd (a) d’une resine du type tdrephtalate 
de polydthyl&ne et (b) d f une rdsine du type 
polyamide contenant un groupe xyl&ne qui est 
prdsente en quantity de 5 h 30 % en poids par 
rapport a la resine du type terdphtalate de 
polydthyldne, caracterise en ce que le reci- 
pient est une construction d’une seule pidce & 
une seule couche de manidre & etre constitue 
entierement du melange de resine a orienta- 
tion biaxiale indique ci-dessus. 
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